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$\sigma_{j}^{\alpha}(\alpha=x_{7}y, z, \sigma_{L+1}^{\alpha}=\sigma_{1}^{\alpha})$ $j$
J‘
$R$
$R( \lambda):=\rho(\lambda)\frac{\lambda+P}{\lambda+1}$ $\in \mathrm{E}\mathrm{n}\mathrm{d}(V\otimes V)$
$V=\mathbb{C}^{2},$ $P(u\otimes$
















( $\lambda_{1}=\cdots$ =\lambda , $n=1,2$
, $n=3$ ((3)( $\zeta(s)$ )
$[10]_{\text{ }}$ $h_{n}$ $\mathrm{q}\mathrm{K}\mathrm{Z}$ $g_{2n}(\lambda_{1}, \cdots, \lambda_{2n})$
$h_{n}(\lambda_{1}, \cdots, \lambda_{n})=g_{2n}(\lambda_{1}, \cdots, \lambda_{n}, \lambda_{n}+1, \cdots, \lambda_{1}+1)$
$[6, 9]_{\text{ }}$
Boos-Korepin[2] $n=3,4,$ $\cdots$ $\log 2$




4 $\mathrm{q}\mathrm{K}\mathrm{Z}$ $0$ $\mathrm{q}\mathrm{K}\mathrm{Z}$
[4] h :
$h_{n}( \lambda_{1}, \cdots, \lambda_{n})=\sum_{i_{1}<j_{1}}^{[n/2]},\cdots\sum_{i_{m}<j_{m}},\prod_{pm=\mathrm{Q}i_{1}<\cdots<i_{m}=1}^{m}\omega(\lambda_{i_{p}}-\lambda_{j_{\mathrm{p}}})$
$\cross p_{n,(i_{1\prime}j_{1}),\cdots(i_{m},j_{m})}’(\lambda_{1}, \cdots, \lambda_{n})$ . (0.2)
$\omega(\lambda)$ $R$ (0.1)
$\omega(\lambda):=\frac{d}{d\lambda}\log\rho(\lambda)+\frac{1}{2(\lambda^{2}-1)}$ ,















, BKS Ansatz $p_{n}$ [1]
( [1] )
2.
$h_{n}( \lambda_{1}, \cdots, \lambda_{n})=\sum h_{n}(\lambda_{1}, \cdots, \lambda_{n})_{\epsilon_{1},\cdots,c_{n}}^{\overline{\epsilon}_{1,}\cdots,\overline{\epsilon}_{n}}E_{\epsilon_{1},\overline{c}_{1}}\otimes\cdots\otimes E_{\epsilon_{n},\overline{\epsilon}_{n}}$
h 3
$j+1R_{jj+1}(\lambda_{jj+1})h_{n}(\cdots, \lambda_{j}, \lambda_{j+1}, \cdots)$
$=h_{n}(\cdots, \lambda_{j}, \lambda_{j+1}, \cdots)P_{jj+1}R_{jj+1}(\lambda_{jj+1})$ , (0.3)
$h_{n}(\lambda_{1}-1, \cdots, \lambda_{n})=(-1)^{n-1}C_{1}(R_{1n}(\lambda_{1n})\cdots R_{12}(\lambda_{12})h_{n}(\lambda_{1}, \cdots, \lambda_{n}))^{t_{1}}C_{1}^{-1}$
$\cross$ Rln(\lambda l 1) $\cdots R_{12}(\lambda_{12}-1)$ , (O.4)
$\mathrm{t}\mathrm{r}_{1}h_{n}(\lambda_{1}, \cdots, \lambda_{n})=\frac{1}{2}h_{n-1}(\lambda_{2}, \cdots, \lambda_{n})$ . (0.5)
$R_{ij}$ , $C_{1}$ , $t_{1}$ 1
$\mathrm{t}/\backslash$
$\lambda_{ij}=\lambda_{\dot{\mathrm{t}}}-\lambda_{j},$
$C=i\sigma^{y}$ (0.3) (0.4) $\mathrm{q}\mathrm{K}\mathrm{Z}$
:
$h_{n}(\lambda_{1}, \cdots, \lambda_{n})$ $\lambda_{i}-\lambda_{j}\in \mathbb{Z}\backslash \{0, \pm 1\}$ simple pole, $\ovalbox{\tt\small REJECT}$
$\lambda_{1}\lim_{\lambda_{1}\in s_{\delta}^{\infty}}$
.
$h_{n}(\lambda_{1)}\cdots$ , $\lambda_{n})=\frac{1}{2}\otimes h_{n-1}(\lambda_{2}, \cdots, \lambda_{n})$ .
$S_{\delta}:=\{\lambda\in \mathbb{C}|\delta<|\arg\lambda|<\pi-\delta\}$ . $h_{n}(\lambda_{1}, \cdots, \lambda_{n})$
$P_{12}^{-}=(1-P_{12})/2$ , (0.4) $)$ (0.5) :










$E,$ $F,$ $H$ $\mathrm{B}\{_{2}$ $L$
$L( \lambda):=\lambda+\frac{1}{2}+\frac{1}{2}H\otimes\sigma^{z}+E\otimes\sigma^{-}+F\otimes\sigma^{+}$ $\in U(\epsilon \mathfrak{l}_{2})\otimes \mathrm{E}\mathrm{n}\mathrm{d}(V)$
$\pi^{(k)}$ : $U(\epsilon \mathfrak{l}_{2})arrow \mathrm{E}\mathrm{n}\mathrm{d}(V^{(k)})$ $k+1$
$a\in U(\mathit{5}\mathrm{C}_{2})$ $\mathrm{t}\mathrm{r}_{V}(k)\pi^{(k)}(a)$ $k+1=\mathrm{t}\mathrm{r}(1)$
$\mathrm{T}\mathrm{r}_{k+1}(a)$
End $(V_{1}\otimes V_{2}\otimes \mathrm{E}\mathrm{n}\mathrm{d}(V_{3}\otimes\cdots\otimes V_{n}))$ $X_{n}^{[12]}$
: $A\in \mathrm{E}\mathrm{n}\mathrm{d}(V_{3}\otimes\cdots\otimes V_{n})$
$X_{n}^{[12]}( \lambda_{1}, \cdots, \lambda_{n})(A):=\frac{1}{\lambda_{12}}\frac{1}{\prod_{p=3}^{n}\lambda_{1p}\lambda_{2p}}\cross \mathrm{T}\mathrm{r}_{\lambda_{12}}(L_{n}(\frac{\lambda_{1n}+\lambda_{2n}}{2})\cdots L_{2}(\frac{\lambda_{12}}{2})$
$\cross P_{12}AL_{2}(\frac{\lambda_{21}}{2})\cdots L_{n}(\frac{\lambda_{n1}+\lambda_{n2}}{2}))$
$\mathrm{r}\mathrm{e}\mathrm{s}_{\lambda_{1}=\lambda_{2}-k-1}h_{n}(\lambda_{1}, \cdots, \lambda_{n})$
$=(-1)^{k}X_{n}^{[12]}(\lambda_{2}-k-1, \lambda_{2}, \cdots, \lambda_{n})(h_{n-2}(\lambda_{3}, \cdots, \lambda_{n}))$






$\Omega_{n}^{[ij]}(\lambda_{1}, \cdots\}\lambda_{n})(A):=\omega(\lambda_{ij})\mathrm{x}X_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n})(A)$ ,
$X_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n})(A):=\mathrm{R}^{[ij]}X_{n}^{[12]}(\lambda_{i}, \lambda_{j}, \lambda_{1}, \cdots, \lambda_{n})(A)(\mathrm{R}^{[ij]})^{-1}$ , (0.7)
$\mathrm{R}^{[ij]}:=h_{i-1}.(\lambda_{ii-1})\cdots R_{i1}(\lambda_{i1})R_{jj-1}(\lambda_{jj-1})$ $\cdots$ $R_{j1}(\lambda_{j1})$
\^i
$h_{n}(\lambda_{1},$ $\cdot$ . . , $\lambda_{n})=\sum[n/2]$
$m=01i_{1}<j_{1}, \cdots,i_{m}<\mathrm{j}_{m}\sum_{\dot{\tau}<\cdots<i_{m}}f_{n,(i_{1}j_{1}),\cdots,(i_{m}j_{m})}$












$\bullet$ $\nu\in \mathrm{i}\mathbb{R}_{>0}$ (massive regime)
$\bullet$ $0<\nu<1$ (massless regime)
[7, 8, 11]
XXX
, $=e^{\pi i\iota/}$ $a\in U_{q}(\epsilon \mathrm{t}_{2})$ $\mathrm{T}\mathrm{r}_{x}a$
$\mathrm{T}\mathrm{r}_{k+1}a=\mathrm{t}\mathrm{r}_{V^{(k)}}\pi^{(k)}(a)$ $(k\in \mathbb{Z}_{\geq 0})$
. $x$














$S_{2}(\lambda)=S_{2}(\lambda|2,1/l\nearrow)$ double sine , $S_{3}(\lambda)=S_{2}(\lambda|2,2,1/\nu)$ triple sine
:
$X_{n}^{\lfloor ij]}$ (0.7)
$X_{n}^{[\dot{\mathrm{z}}j]}(\lambda_{1}, \cdots, \lambda_{n})$ :=-\lambda ijp: $(\lambda_{1}, \cdots, \lambda_{n})+G_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n})$
$\Omega_{n}$
$\Omega_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n}).--\omega_{1}(\lambda_{ij})F_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n})+\omega_{2}(\lambda_{ij})G_{n}^{[ij]}(\lambda_{1}, \cdots, \lambda_{n})$
XXZ BKS Ansatz
: BKS Ansatz $\mathrm{q}\mathrm{K}\mathrm{Z}$ ( reduction)
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